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(54) VEHICLE BEHAVIOR CONTROL DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a vehicle behavior control device for 
accurately sensing the condition of a vehicle and controlling the behavior of the vehicle 
according to the sensed condition of the vehicle. 

SOLUTION: The vehicle behavior control device (motor-driven power steering device) 
1 has an actual steering angle sensing means (turning angle sensor) 10 for sensing the 
actual steering angle (turning angle) of the vehicle and a slip angle difference 
estimating means 21 for estimating the difference between the front wheel slip angle 
and the rear wheel slip angle of the vehicle. The control device includes a control 
means 13 for controlling the turning behavior of the vehicle based on an angular 
difference signal Bfr from the slip angle difference estimating means 21 and an actual 
steering angle signal (turning angle signal) d from the actual steering angle sensing 
means 10. 
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ffiW^Sl 3(4. SSh^^<t^^#S2 0. jfO^ 
M^^S2 1 . «iE¥g2 2 . mmn^&2 3HXl/ 

[0040] iflWU?fi-!H£5g*fa20(4. ROM 
[Read Only Memo ry] fWt'JJI 
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fiE^T-f iMOcoitJET-^SrEiiLTv^. IS 
wu7lI-s|-l£5t¥F32 0(2. JSflth^-fev-9-i 2*^ 

WP7^IMO£»IE#g2 2(ejfi;)l-t&. *>3r^ 
(=. BSWk?fI-^iMO(2. *iM8#v£*fl,T. 81 

0 ififlrcii 0 C:*tJ£-W£>ft . Bfje<OSM6 hrt^ J3LL 
WU?{I^TO^D(cftoTtlJirt-g><I(;: 
*tJ£<J(f£>ii£>. 3r*3. SSWl<?fl^IMO(2. «1> 

[004 1 ] m y )nms.^m2 U2. rom^^ 

Y, ®iift-k>iri 0frk<?Mlxftm^8&£Xf£M± 
*«IE#S2 2fc:aJ*-«-4. »9*liai5e#»2 1tt. 

T(2. *>f-iK-XL) (=S^T. * (3) Cr«fc9 

mmmmt Lxm^m*)n0 1 ttm% nne r t<oft 

g2 1 (2. AH/3 f r SritlSeiai-ra^* {: 5r< . Kff 

S^K, if "5fMHije*S2 1 
(2. 5U 3 ) T'AH/9 f r **JW*fc*>. Sl»#l5k 

KfttHaOfciE t L. i|tH39*ft <v-f* 

[0 04 2] 1fIE#82 2(2. ROM4¥<0^*'J. V7 

H f r 1 , /3 f r 2fc t t^Hi8 f r CjCt-JtltES 
(^-^-x^fTfiiiESDO. 7yr-^f7ffiElD 

LT. aiE*S2 2(2. »9ftH«t5S#&2 1*»*><0« 
f rtflJiXft-fe^-fl OfrhnWiXftm^SlZ 

>i>-7m*7 1 MozmELtzmmh/isfm^ i mh$t^h 

K#S2 3Cai^-rS. =5r*5. frl, 



*^y^-Xf7«iElDCti. ftm/3 f rCJEttf 

H 1 OfoiyH 1 1 iZTjk-tJ: o AHfl^OifeWI I 
0 f r I i<WJSW$Sr3rf&. 
[0043] *tIE#&2 2(2. *fS*»#T vr-Xf 
TfWIUAl. UA2Jc*4*&fcti, *M#£&**££ 
Lfca«3tff««feWBf^-4. Zcr>®£. «IE¥K2 2 
(2, fflilESSrOkL. B«h/P7fi#IMH=IMOfc 
LXitif}'$~&. 

[0044] ttz. ffiiE*S22(2. mmmtfry? 

-XT-Tm&UAl , UA2t^Kw$>§Jt^-(c;(2, 
«tt*aF3cffikf«r*-4. -<0*§-6\ lffiE¥g2 2(2. 
fcjliSf rfci6fcTWjE*fraiflU B«WU?«#I 
MOSrffiE-rS. *E3M£2 2<2. WlASimUr** 

#IMO*»fe*CE«Sr«KUTBaiW^«*IMH< 
IMOfcLTtii*. »iv'^ia«h;^«-*HMOe:H 
JE»*Jll»LTB«b;^«^I MH> I MOt LTtti 

[0045] £ biz, «S^*«!IWC»KI 
-TI>Jty>fc:»2. AH/8 f rfca-fcjaSYSr-bfoKrtS 

^g2 2(2. f riiXl/a-ft&mYlzm'J^X 

WjEM&ti£#&. t-T. WtftSZ, * (3) 
Silfc* ( 6 ) TiSK . $ <o(C AM>3 f r i:3-M 
JgYSr-t'a^-[S](c^-$Hi-?.7t* , )(3. S ( 6 ) J: 0S« 
W«r*BE»vc*« ( 7 ) X'fctbt:. 

[0046] 

[«4] 

<J=/8f r + L*Y/V (6) 
VC=Gl*/3fr+G2*V (7) 
G 1 , G 2 : em 

[0047] ffliE#S2 2(2. * ( 7 ) Izfjk-tJ: o t. 

«s^(C(2. ftH)8 f r k3-ftmmYf:>*7X-?tl, 
tlffi&X') iSS-TS. *«fctf>. 1iiE^S2 2(2. RO 
MfcMtHitKr. AH^-ft^ScKvfcilfS-A^S 
ffiaG2Sr^teUTV>S. -e-LT. ffiiE^S22(2. m 
f r J: Wft 5(Ci^^M$^ffiE 
itm^StK r k AM^^g[ K v Zfm-? h tth 
(C3-^SY(C3-A^S^G2 5r^SL.T. ffllE 
fiVC£i£5£-r-g>. $^>(=. aaE*S2 2(2. C:^jE 
fi V CT'B m b )V9 fl-^ I M O Sr1f IE Ltz B S h >l-?iE 
^•IMH^S^*S2 3(caj^-TS. :5rfc. mii^s 

Krt2. m.mvizi&tx : ?tb$mm&fzim.immx'j£ 

thhtitzmX'h*). 01 2(c^-TJ;d(-. mafi-f-Vk 



/3 f r<0S^tej6tTW!«M«fciiiS»H«TSg 
#>t>tLfzmX'h "5,013 KSrf J: 3 C, ftSSHfcJSD 

«4, 3-:ftiS£YCJStT^ISSHI2fc{4igfHitrc 

[0048] 3 mmtfcizmnmm 

MHt«Mi«ie«tuj*Ri 5frh<owm 

^h/L-^li-f-IMFfctfOHA I ( = IMH-IMF) J 
[0049] IM!J»lfflI#S2 4{±, PIDnybn- 
2 4<4, H«S#S2 3*^W^fi^-A I tJt« 

( p >,««•( i > fc xtm» ( d ) mm***-. § h 

fc, fgtt0J^S2 4ii, P I D«*P£ifcUfcra**SI 

A Ufc8Wi«#fe:»^v x t-t y y ^* 2 
^tfe(±£»«CStJ35L/iPWM<OSil)18©JfflKi#V 
0££££L, C OWMMHtflHt* V O «IHlffitt#R 

[0050] JjUifcRIBUfc £ a fc, M«P£R 1 3 (4, 

~thi§*)ftm&z*n.2 1 1, ccojto^^«i^#g2 
i *^c^Mft-^/3 f r tmtin^y^ i oa»s>«owi 

ZE#K2 2iHii;i&. -e^tf), »Jf93M&13t4, 

»* MfcttSW h Z t # { T * 5 . -5-LT, 1 
314, «0!>#tt!BK:j5&fc1«& hA^ *S6£f & 4 3 

[0051]*:. WB«lft<0*ijE*R2 2^iW^S:7 

(±, WEj£Wt.2 2oMWb lt 2-ocr>mmcr>mmi l z-?\ l \ 

[0 0 52] if, i5«7D-fi- m 

ie#s 2 2 tfetts^ i <omm<^mmcommz^xm 
[00 5 3] ffliE#R2 2{i, mr>ftmm&*®2 i*» 
<o3-nmm.m^yco^Niim-th (su) . 
K^m r )<7ymkm r )n/8 r A^^tf-nio^io^rto^ 

£f 4 (-f=5r;b*>, 

fT»i^) , 3-ft^Sfi-tYC0*(6jN(iiE (7* 

t=5r0, ^iHf-^/S f rco^rfaPiiji (-?4^ 
X) ifc. (*ni£ 

(wmmiftp r xnjzz^mar (-t&;b*>, mmmm 
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foMtlE (y?A) fc&O, ftMft^-iS f rco^|S]P(i 
IE (77X) fc^rS. 

[00 54] ftMfi-^tff r«0^-(S]Pt3-ftiUSfi^ 
Y<7)^r(6lNt*cr-gCc7)^, «iE#K2 2{4, 

&±>*>I24 (?)jIfi«.liT'IJ*-A'-Xf7«SOA 
1, OA2fc4t>'xe>'^igSA 1 , SA2<Dlvrfc.#> 
cr)ffi.mzh&kW2iL. xf 77S1 vl^frfS. 
[00 55] Xf'y7Slvl:ffit6t, «E#g2 
254, Wm-fc^l oa^O^ix^ff-^S^ 9, «) 

tiftm^d -nm:i.z^m0 f r 1 w&ff—9 

m i^ML^V^l^f rl£iMtRL (Slv),X 

T77S 1 dlZWtf^-h. 

[00 56] ffi*, ^Mfi^f rO:frfaP£3-:ft& 
*fi*Y<0#rt|Ni:#-Sfc«0*^ ffliE¥S2 2«, * 
f-;7S i vtmmz. tytift-tyfi Qfrt><r>Wixft 

fi-f-scj:'), wiftm^$-nmL%\,^/9i r 1^ 

tt-f-^ (H7#ga) *»<?>«*L*Vvg[i8 f r 1 5r^lR 
-TS (Sib). *>^r^lc, C<50%^, *M*£JBt LT 

(i, 04^^-raite^iiT'Jirv-y-^^r^isuA 

1. U A 2 , H';7bTfMI*DAl, DA24fttt 
^--^--X^r^tf^TA 1 , TA2^lW<^I 
=5rfc, «HL^v^<i/3 f r 1(4, S4t^-t 

^--^N'-xxr^fi^JST a i , ta 2 izmm%mrf& 
h fi^frzvm-t&tzibcomx'fo & . fit, 07^ 

tlh. -tKfrh. f r 114, «Jix^fI-§- 

[00 57] M^X. »IE#g2 2{i:, ^IM^t^^t 

m \ /3ir\ tnmt^^m^nm i /s f r 1 1 srjt 

S-TS (Sic) . *LT, «HU#v>ffl^^f<il >3 
f r 1 I A^Hft-^W^tffi I /8 f r I U±coig^. m 

wm.22\±. mnwm^-^-XT-TWfTim. -t 
zb-hm* commvmmx'iz*-j<-x7-TW<fm&T 
ai. TA2commzfo&twmL. xfvrsuc 

^•^-•2.. i:V^^^0(4, ^H^ifti: LTt4T>-^-Xx 

cor, mti*-^-x"rTvmt,z%:t,%:^£d< l z. mm 
hwm^ i mo^^-vn-^t rmiEM d o ^ 

x^r*t«tc^-5rv^v>c7)T, *-A'-xf7ffiEl 

IE#g2 2 {4, £i!&fi^<7>&*t<I l/3f r| 2rft^fl^ 
/3f rtftML#V^ffl)8f r l*»fe»ajL, ^IKi^ 
^Stffll /3frl = l/3fr-/3frll (SI 

d ) . nmm^comtm \fifr\~\etr--fifr 

4 0 , f r tWtlftm^SlZg^X*-'* 
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uai, \jA2<7)m&7jyD, Ezmmzmmt, * 
m^cotmm i 0 f r i <o*sv*f^t^t-^-*xr 

gffiB8TAl, TA2tcA0 v :*-^-*T*T*i:iES 

[00 5 8] fcLhfcfcwe. ^fy7S 1 d£»rt6 
eoti. t-A'-xf7^iTA 1 , TA2£igT:* 
WN'-xf-TfWSOAl . OA2CA-5^^-^' 
-Xf-7«E*DOfc*S<^4fcm>&4. 

5:4<9"C\ *M6H#*Me»« I 0 f r I = I £ f r-/9 
f r 1 I <0ffiti7C*tf> I /S f r I cOffi i 0 < £ 

7 rS 1 aT'NOhW^^ttXf 7/S 1 v, SI 
dSrH1r^4C0tt. ^-^-XfTg^TA 1 , T 
A2^gt^-xfTliSOAl, OA2\tZX^tz 

tzthXhh. -tZfr-h. t-A-xt7gffS8TA 
1, TA2^&4%&W4»Jffll7a-i:UTii^x-yr 
S 1 a^Xf-y/S 1 b^Xf v/S 1 c-^Xfy/S 
1 d^f7/S 1 stmt. *-A'-^f7S«OA 
1, OA2CAI>hXf 77S 1 a-^Xf 77°S 1 v-^ 
Xf77S 1 d^f77'S 1 gttfitlh. Ltztf-o 
X. ^-A'^f7^iTAl, TA2t't)t-A' 
-Xf7S^OAl, OA2ti), Xf7rSldS:i 
fr LT ^-A'^fTlf IES D O SriSRWfciSEffcS ^4 
idfciLTv^*. 7y^-xf7SgUAi, u 

A2*^Ii^A'-Xf7l«OAl, OA2(3A4 

[00591M, MtlV^ffiSIl /3f r 1 I 
a6%»t#^6#t<i I £ f r I *iiE#&2 

f7f«UAl, UA2i^H , J7h7 T )b»A 

/9 f r 2#ttx-? (08#KB) ^/oft^L#^€/3 f 
r 2£§itR-t4 (Sle). 3r*5. MLI^fr 
2ii. 04^tH , J7b7^M^DAl, DA2KI 

T\ S 8 [Z^t^finm^ ^-MLI^I^ f r 2# 

J£LTl&££ii4. -f ftSLS^fifl f r 2 

ii. m«fi-f-^^^2iOffi*»ioWt«m#a^iMMC 

[0060] m^x. ntt&2 2«. 

AM £ f r | ^ft^fl-^tf f r f r 2 



a^jiaju nma&w&tm i£fri=i*fr- 

/3f r2 I fc-f4 (S 1 f ) . t^oCOlt. \0fr- 
0 f r 2 I # I 0 1 I JST*)** <*r&*>*>> 
^i4C^t7yy-Xf 7iiU A 1 , UA21C&4 

Hi OlZTFti. olz^ \0f 
r -0 f r 2 I ifi I £ 1 I tTFtf>*§£\ ^Mft^Olfett 
^ll/Sfr| = l/3fr-/3fr2l fcrJtJ&^TV*' 

ffi|£fr|#|/31IJ: (04. HI 0 

TttiE£ifi«4:-*-*««fc:A4i: ( I 0 f r I > I $ 1 

i ) . Tyy-ATTmEMDvzmmzmm-t&sx* 
weizo** mi omm) . ffce\ i f r-0 f r 
2 I # I £ 1 1 i (*r^^>. SPWOIW* 

B4fc5trHy7hr i >MW*DAl. DA2ttl.i 

zzx\ nmm^^m \ 0f r \ = \ 0 f r-^f 

fcrj: 0 . «3SB#£ f r 4: WiA«#^*3»-^^T H U 
7h7^biSDAl, DA2hT>-^-XT-r®lSU 
Al, UA2^7>f>'B, C U 7y 

^(Omtm I 0 f r | ^/hSVHHWTFU 7 HT^hD 
Al, DA2CA4. -r^:*)*. «36L#^fi/5f r 2 
^Hfi-^yS f rfcflFf^Bt^ts «Hft^»« 
fliSf r | = | j3f r-/3f r2l <0ffil4'hS < 

ifftiS«#^fe«« |/3fr| = l>9fr-y3fr2l 
[006 1] m^X. ffliE#S2 2«i. 

mwth t . zcD&mmvmizfc txmjE&zmiRt 

Xf7 7Sl at^-A'-Xf7ftli^iXf7 

rs i cTJt—rt-ATTmfVMt*mzixht* ffl 
t. h 9 (tZTf&ftmm^mtm \ 0fr \ -^a-x 

t- T SIES D O mtfr XTTMiEMLDOZm 
tRf h ( S 1 g ) . 5:^. ^--A'-Xf7»i, Mffi 
mhbLXii&feLX\t^WX\ WiZcotfMlfZXb 
%^±ol,zfflffl~th. L/c^-C. nmE^r0f rlzii 

xr-r^iiES d u = o <vm® ) f r 

LTRSLT^i (H9. il0#S) . 
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[0062] Xr-yTS 1 f TftmS^CV&ttm 

I 0 f r | tf&fcZtlb . ffliE#S2 2(4, ^Mfl^ 

te^ffi i /s f r i tcg-^vc, 01 o^-r^^t#ife 
»«l st r I -r>r-XTr«jEfiDuittt*^r 

>-^-XxTffijESDU£Itfl?-f & (Slh). 

fc, |>3fr-/3fr2|* J l/31 I UTOmiSlZliT 

IC(4T vr-^-rTffllESD UtfftSMre l/3f r It 
[ 0 0 6 3 ] ^V>T. ^-WN'-XxTffllESD O £ tzit 

IE^S2 2(4. 5rwC-^7=-7HI3EJIDOtC»a«»K 
rt^«KvJiIL, ^-A-XxTSfiEi 
ft^I DO^^-f-l. ( S 1 i ) . «E#Ma2 

SEftflawc v «n*u r^y-^^rffiiESfi^ 1 d 
uifb>kth (sij). ;^3c. ffiEicraffi 

* . miEa.iznmmm^K. v grsfur-r & c t izx 0 , 

[0064]5rfe. 1fiE#g2 2J±. *aHg-*Vtea6-? 

RKv ft^-fkaDvJi. ftMfi#/3 f r 

*fjE#K2 2li, IMttmf&V&flM.. it^HitJE 
#82 l*»S><9fc£m^/9 f rCB*l8MMH8**ftU 
^HSMtADv (=d/3fr/dt) Srf&^S. 
[006 5] *IIE#K2 2kL 3-ftiSH:V 

*U I Y«r«£-*-* (Slk. 

Sll). ZOXoiZ. BmhJU?m*lrlMOt,Ztt-?& 

miEMt lx 1 y timet & z t 

tcio, mmmi) : £j: r ) ! £M%vmiz-fz,ztwz'£ 

[0066] Wctklz. *-/<-Ar-TffiEMm-% I D O 

mvz-ftmimiE&m^ 1 Yfim&ztiht . we 

^1 MO£:*-v\'— .x-f TfiSIEfifl-^ I DOiiil/3- 
Sl3£g«IESfI^ 1 YT-ffiiE L» am /l^fl^- I M H 
SrH}S^#S2 3tai^-f-& (Sim) . TV^ 



iY*<ig^$n&t. «jE*S2 2ti, rniftdtfrn*- 

iEfifl^ I DUto£Tf3-ftms$.1$iE&m^ I YtHEE 
U aSb;^fi^i MH$-^«j:#g2 3ta5*-r^> 

(Sin) . 

[0067] (mum) 

$ikn, wtift $ ^WM^h^^zxT-r u y?mt 

Z*'n*\tni l zm-iZ#zimmh££fe%ViBt,z-?& z 
bZM&tZ. i<0«J<lftff*jftJ»-««**rtlfc1lljE-*- 

^^tB^ftlHlO^ (IE) fc&O, «S)Wl'?i.H*H-|Hl 

"3*m (IE) K^-ra. mtrndzm-mt 

htzibizii. B%st1°l r )1ifa<?>mB}>h>\s7ZWl'J>-ZitX. 

^ft-^-I MO- ( (^-A-X^TffilESft-il-I DO^ 
^tiTyy-^^TffliEifi-^I DU) +3-fti£Sffl 
]ESff#IY) b-TZ>. £tl. H7^A>-Xf7!Jy/ 
*>f -)V 2 Sr^tHH 0 ( *fie0 ) *f6]*^^^tf-|5] 0 

(SME) Hfal / zW')$£z.titgr&. mtift$tf£timit 
(IE) X-hhifi. mmh)l-7tfKmwlr®')1i!fi 

(m) t«*UTV»4«^*«<b*. -e-^T, Wix^^S: 

liiD^-fr^tmtf^^^v^T', a^h^^fi^-i mh 

= @Sb^^ft#I MO+ ( (^--^--XxTffiiEifi 

f i d o * fciiry/-xf7«iEif f i d u ) +a 

-^jUgffliEfifi-^ I Y) b-th. 
[0068] &±*>i. 0 «WW-6«DE#S 2 2 Sr^lx 

S-iESitCflBT-ri.Cli:* 5 ^^.. -€■ L-T, «fij^'V-X 
f7'JV^Illl #mS«®tC«l5LT , H^'fA 

f7 U >7&ft2i&tZ b ^'T-# . 
[00 6 9] Jjjfe:, 06<O7n-^-^-h(c?{i-o-C- *i 

ie^s 2 2 ct>(t&^ 2 <nmmr)im<nwfe (zr>\ ^xm 
HB-r*. z(r)^2(nmmr>mmx'<^Wi^x'\mu 

T. ^lcOlUSco^©i:|sl«col6mc:o^-C(i;7D-f- 

[0070] fflIE^S2 2<i. ?t »3^IHt^#a2 1 
hcr>nmE^0 f r^|6]Pt3-^3IS-fe>-9-9A^ 
O3-^iie^Y<0^ri6lN^lfcSf-fi» (S2a) . -e 
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LT. fimm^P f r^fiPfc3-ftj£Kfl^-Y?)2r 

H4tfWWE«JBHTti5!— A-^fTWOAl, OA 

*4fc«»rU Xf77-S2v(:rfin. 
[00 7 1 ] Xf7rS2vCrfi«t, «IE^g2 

iiftfI-^S-ftHL£vMl>3 f r lWtt-f-^ (07# 
HS) a»£>ft||L#V">ffi/8f r lSriSKL (S2v) , * 
T-y7 , S2d^fi ; -ri>. 

[00 72] ffe*, ftmfI#/3 f rCD;fr|fi]Pi:3-ftjl 

*)nmm^^2 1 a^ftufi-^/s f r^p & a 
jtiw* ( s 2 o ) . «iur. a-fta«Y*<Ri*fna 

(*!SEll*-|ft|) *>oRB#fHI]9«f£i&it9ft/3 r*«Rie 

(7*7^.) fc&O. f rCO*(6]P{±m (V-f 

fc&S. jjut. 3-^j$«Y*^IHhI0*(S] 

(61 ) *^KB#ltIlI 0 amttt 9 ft vS f a^BtttE 15 m 
tm*)A0 riOTc^vMi^- *PPWtt*«T 
y^-X^Ttf.^ 1 ^) . 3-fti2Sft#Y<0*l6lN 
*\E (75X) t&O, ^h^^fi#Yc7)*(6jS(SjE 
fcfK ftHfl^/S f rO^fflPtiJE (7*7 

[00 73] ftUff-f/Sf riO^Ptiiteh^ft-f- 

[0 0 74] fiTj, ftHfl^-/3f r^|6]PfcMff£h^ 

ftft-fe >"9" 1 Ofr^eXntiftm^dteS: 0. Wiftfl^ 
*-ft«U*VMl/9f r l^fttr-^ (07#BB) *^ 
ft«L*t*«j8f r l£iMtf:-f& (S2b). 
[0075] iV^t. 2\i. ftMfl-s§-<Oifg*f 

ll/9f r I tftHL^V^co^ttffl I 0 f r 1 I SrJt 

(S2c>. ft3§L£^ffi<7>fe*Ki i 0 

f r 1 I a*ft^fI^<D*g*Hl I 0 f r I VXt<7)%£. W 
3E#S2 2{i. tSW*-A-Xf7gff«S. 
&;b^l24 nmzWmTlZ*-J<--X7-TW<rm®T 
Al, TA2?)«i£k:*>&£:¥«JBTU ^T77S2dt: 
^frTS. ^f7 7S2dt»fftSk. «jE^S2 2 
J±. ftl&fl^Ol&ttffi I 0 f r I £ftHff^/3 frtft 

niui/3f r ia»6*a}u ftSfi^<ott»a i 0 

fr| = |/8fr-/8frl I fc-f& (S2d) . 



[0 07 6] ftfcti\ ftlL^^tt^SWt I 0f r 1 I 
#ftMfl-i|-<?>*g*rffi I /3 f r I *)H<7)%&. ffliE*S2 

f7fHUAl, UA2i«iKU7h77h««DA 
1, DA2(7)V^-fiX^tfO^^C$>S*^ ! PJiIr-r^»^ 

Wixftm^Slzj:*). mftfs#S-fti£L#lrMI 
/3 f r 2#ttx-^ (HS#B3) A>^lLIV^j8 f 
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